A general exact solution to the n-dimensional regular Cauchy problem of Euler-Poisson-Darboux (EPD) equation has been studied. Firstly, the general exact solution for the one dimensional regular Cauchy problem of EPD has been worked out. The EPD which is a second order Partial Differential Equation (PDE) is converted into an Ordinary Differential Equation (ODE) by method of separation of variables. On solving the ODE, the first complementary function (cf) is obtained directly. The second cf is obtained when the first derivative is eliminated from the ODE and then the ODE solved. When the expression for eliminating the first derivative is solved, a third term is obtained. The general solution for the one dimensional regular Cauchy EPD is therefore the product of the three terms. The procedure has been repeated for the two dimensional and n-dimensional cases. The general solutions for these cases are products of four terms and n+2 terms respectively. Finally, the general exact solution for n-dimensional regular Cauchy wave equation when k = 0, has also been obtained.
Introduction
The n-dimensional regular Cauchy problem of Euler-Poisson-Darboux equation is given by ∂ 2 U ∂x
U (x 1 , ..., x n , t) = f (x 1 , ...x n ) (2) ∂U ∂t (x 1 , ..., x n , t) = 0
where x 1 , x 2 , ...x n are points in R n , k is a real parameter, t is a time parameter, f stands for function, U is diplacement of a wave perpendicular to its direction of travel and R n is Euclidean space. Miles and Young [1] considered the generalised Euler-Poisson-Darboux equation of the form
where k and c are real parameters, k = −1, −3, −5, ..., P (x) is assumed to be a polyharmonic function of order p and ∇ is the n dimensional Laplace operator. Equations (4) and (5) had a solution of the form
where U n (t) are determined by a system of Bessels equations. Dernek [2] solved the initial boundary value problem given by 2 General exact solutions for regular Cauchy EPD for one-dimensional and two dimensional cases
One dimensional EPD
The one dimensional regular Cauchy EPD is given by
Using the method of separation of variables , let U (x, t) = X(x)T (t) to be a non trivial solution to equation (6) then
Dividing through by XT, gives
The Auxilliary Quadratic Equation (AQE) becomes
where A, c 1 and c 2 are arbitrary constants. Equation (10) gives the first complementary function. Again from equation (9)
which is solved by [4] i. method of elimination of first derivative.
ii. finding second complementary function (cf).
iii. finding a term not part of complementary functions.
, ς = −A and τ = 0 since
Let T = ξη where ξ is the second cf and η, term which is not part of cf.
The AQE is
where c 3 and c 4 are arbitrary constants ξ = c 3 cos
The general exact solution for one dimensional EPD is the product of equation (10) and (12) i.e
Two dimensional EPD
When we apply the same methods to the two dimensional EPD, the general exact solution for the two dimensional EPD is given by U (x, y, t) = c 5 e 
where B, C, D, c 5 , c 6 , c 7 , c 8 , c 9 and c 10 are arbitrary constants.
3 General exact solution for n-dimensional EPD
to be a non trivial solution to the n-dimensional EPD equation, then
Putting (i) to (vii) in equation (1) gives
Dividing through by (X 1 X 2 X 3 ...X n )T , we obtain
α, β, γ, c n−1 and c n are arbitrary constants. From
δ, ε, c 11 and c 12 are arbitrary constants. From
ζ, η, c 13 and c 14 are arbitrary constants. From
The general exact solution for n-dimensional EPD is therefore given by
The subscripts of arbitrary constants of equation (15) are now written in terms of n so that it becomes a generalized equation, it now takes the form
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